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TITLE 

RESET -PULSE GENERATOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates in general to a power- on reset 

circuit. In particular, the present invention relates to a reset 
pulse generator. 

Description of the Related Art 

10 Power-on reset circuits are generally applied in 

semiconductor circuits to initialize the chip at startup. 

FIG. 1 shows a conventional power-on reset circuit. A high 
logic- level reset signal RESET is generated when a low 
logic-level power-on pulse POWER_ON is input to an inverter 10, 

15 (a Schmitt trigger for example) . In addition, the reset signal 
RESET can also be generated by operating the manual switch 12 . 
The logic- level of the input terminal of the Schmitt trigger 10 
drops to low- logic level when the switch 12 is turned on. Thus, 
the reset signal RESET with high logic-level is generated. The 

2 0 Schmitt trigger 10 outputs the reset signal RESET with high 
logic-level to the CPU 14, the CPU 14 is then initialized 
according to the high logic-level reset signal RESET. 

However, only a single reset signal RESET is provided to the 
CPU 14 by the conventional power-on reset circuit. Thus, if the 

25 initialization fails because of a timing error or other 
unexpected reasons, the initialization can't be performed again 
without another reset signal RESET, thus, the system crashes. 
Another reset signal RESET can be generated by operating the 
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manual switch 12, but this switch usually only exists when a 
product is designed or tested. There is usually no switch 
included on finished consumer products, thus, the system crashes 
because the CPU has not been initialized. 

5 

SUMMARY OF THE INVENTION 

The object of the present invention is thus to provide a 
power-on reset circuit, which outputs a sequence of reset pulses 
to the CPU, and stop outputs the reset pulse after identifying 

10 CPU initialization by detecting a signal generated by the CPU. 
Thus, ensuring that CPU has been initialized. 

To achieve the above-mentioned object, the present 
invention provides a reset pulse generator. The CPU generates 
an oscillating disable signal after initialization. The 

15 oscillating circuit is coupled to the CPU to output a sequence 
of reset pulses to the CPU. The oscillating disable circuit is 
coupled to the oscillating circuit for disabling the oscillating 
circuit after the oscillating disable signal has been received 
and the CPU is operating normally. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from 
the detailed description given hereinbelow and the accompanying 
drawings, given by way of illustration only and thus not intended 
25 to be limitative of the present invention. 

FIG. 1 shows a conventional power-on reset circuit. 

FIG. 2 shows a power-on reset circuit according to the first 
embodiment of the present invention. 
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FIG. 3 shows a power-on reset circuit according to the second 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

5 The power-on reset circuits according to the present 

invention outputs a plurality of reset pulses to the CPU with an 
oscillating circuit, and disables the oscillating circuit to stop 
the initialization after detecting that the CPU has been 
initialized. The CPU then performs the follow up processes. 

10 

First embodiment 

FIG. 2 shows a power-on reset circuit according to the first 
embodiment of the present invention. A high logic-level reset 
signal RESET is generated when the low logic- level power-on pulse 

15 POWER_ON # is input to an inverter 20. In the first embodiment, 
the default level of the reset signal RESET is high-logic level. 
In addition, the inverter 20 can be a Schmitt trigger, which is 
more noise tolerant. The inverter of the power-on reset circuit 
according to the present invention, however, can be any type of 

20 inverter. In addition, the reset signal RESET is also generated 
by the operated the manual switch 22 . The logic-level of the input 
terminal of the Schmitt trigger 2 0 drops to low- logic level when 
the switch 22 is turned on. Thus, the high logic- level reset 
signal RESET is generated. The Schmitt trigger 2 0 outputs the 

25 high logic-level reset signal RESET, which is fed back to the 
capacitor 24 to increase the voltage difference between both 
terminals of the capacitor 24. The Schmitt trigger 20 has 
different threshold voltages, which are high threshold voltage 
and low threshold voltage. Thus, when the voltage difference 



3 



Client ' s wf.: /03-07-10 
File:0723-8782USf/Robert/Steve 



between both terminals of the capacitor 24 exceeds the high 
threshold voltage of the Schmitt trigger 20, the Schmitt trigger 
20 outputs a low logic-level signal. In addition, the low 
logic-level signal is still fed back to the capacitor 24 to 
5 discharge it until the voltage difference between both terminals 
of the capacitor 24 is lower than the low threshold voltage. Thus, 
the oscillating circuit (Schmitt trigger) continuously outputs 
the reset signals RESET. The reset signals RESET, output by the 
Schmitt trigger 20 are input to the CPU 26. The CPU 26 is then 

10 initialized according to the high logic-level reset signal RESET. 
Because the CPU 26 continuously receives the reset signals RESET, 
even if the initialization of the CPU 26 fails, the initialization 
is performed again by triggering the following reset signal 
RESET. Thus, ensuring the success of the initialization of the 

15 CPU 26. 

After the CPU 26 is initialized, the CPU 26 outputs an 
oscillating disable signal RST_STP# representing the completed 
initialization of the CPU 26. The oscillating disable signal 
RST_STP# is generated by changing the firmware or hardware of the 

2 0 CPU. According to the first embodiment of the present invention, 

the oscillating disable signal RST_STP# is at low- logic level, 
which turns on the switch 28. Here, the switch 28 can be a MOS 
transistor or a bipolar transistor. The switch 28 is a PNP 
transistor because the oscillating disable signal RST_STP# is at 
25 low-logic level. When the switch 28 is turned on, the voltage 
level of the input terminal of the Schmitt trigger 20 is increased 
to high-logic level by the power source Vcc . Thus, the Schmitt 
trigger 20 continuously outputs low-logic level signals. As 
mentioned above, the default logic- level of the reset signal 

3 0 RESET is high, thus, the reset of the CPU stops when the 
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logic-level of the reset signal RESET goes to low, thus completing 
the power-on reset procedure. Here, the output period of the 
oscillating circuit must exceed the time period between the CPU 
receiving the reset signal RESET and the CPU outputting the 
5 oscillating disable signal RST_STP# representing completed 
initialization of the CPU, thus avoiding avoid a system error. 

Second embodiment 

FIG. 3 shows a power-on reset circuit according to the second 

10 embodiment of the present invention. The low logic -level reset 
signal RESET# is generated when a high logic- level power-on pulse 
POWER_ON is input to an inverter 30. In the second embodiment, 
the default level of the reset signal RESET# is low- logic level. 
In addition, the inverter 30 can also be a Schmitt trigger, which 

15 is more noise tolerant. The reset signal RESET# is also generated 
by operating the manual switch 32 . The Schmitt trigger 3 0 outputs 
the reset signal RESET# with low logic-level, which is fed back 
to the capacitor 34 to decrease the voltage difference between 
both terminals of the capacitor 34. The Schmitt trigger 30 has 

2 0 different threshold voltages, which are high threshold voltage 
and low threshold voltage. Thus, when the voltage difference 
between both terminals of the capacitor 34 is lower than the low 
threshold voltage of the Schmitt trigger 30, the Schmitt trigger 
30 outputs a high logic-level signal. In addition, the high 

25 logic-level signal is still fed back to the capacitor 34 to charge 
it until the voltage difference between both terminals of the 
capacitor 34 exceeds the high threshold voltage. Thus, the 
oscillating circuit (Schmitt trigger) continuously outputs the 
reset signals RESET# . The reset signal RESET# output by the 

30 Schmitt trigger 30 is input to the CPU 36, then the CPU 36 performs 
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initialization according the low logic-level reset signal 
RESET#. Because the CPU 36 continuously receives the reset 
signals RESET#, even if the initialization of the CPU 36 fails, 
the initialization is performed again by triggering the following 
5 reset signal RESET#. Thus, ensuring the success of the 
initialization of the CPU 36. 

After the CPU 36 is initialized, the CPU 36 outputs an 
oscillating disable signal RST_STP representing the completed 
initialization of the CPU 36. The oscillating disable signal 

10 RST_STP is generated by changing the firmware or hardware of the 
CPU. According to the second embodiment of the present invention, 
the oscillating disable signal RST_STP is at high-logic level, 
which turns on the switch 38. The switch 38 is an NPN transistor 
because the oscillating disable signal RST_STP is at high- logic 

15 level. When the switch 38 is turned on, the voltage level of the 
input terminal of the Schmitt trigger 3 0 is decreased to low- logic 
level. Thus, the Schmitt trigger 30 continuously outputs 
high- logic level signals. As mentioned above, the default 
logic-level of the reset signal RESET# is low; thus, the reset 

20 of the CPU is stopped when the logic-level of the reset signal 
RESET goes to high. Therefore, the power-on reset procedure is 
completed. Here, the output period of the oscillating circuit 
must exceed the time period between the CPU receiving the reset 
signal RESET# and the CPU outputting the oscillating disable 

2 5 signal RST_STP representing the completed initialization of the 
CPU is to avoid a system error. 

The reset pulse generator according to the embodiments of 
the present invention provides a sequence of reset pulses to the 
CPU, and stops output of the reset pulse after identifying that 

30 the CPU has been successfully initialized by detecting the signal 
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generated by the CPU. Thus, the initialization of the CPU is 
ensured. In addition, compared with the conventional reset pulse 
generator as shown in FIG. 1, the number of electronic elements 
is the same, thus, the size and the cost of the reset pulse 
5 generator according to the embodiments of the present invention 
does not increase. The successful initialization of the CPU, 
however, is ensured. Therefore, the power-on reset circuit 
according to the embodiments of the present invention solves the 
problem of the prior art and is has industrial utility. 

10 

The foregoing description of the preferred embodiments of 
this invention has been presented for purposes of illustration 
and description. Obvious modifications or variations are 
possible in light of the above teaching. The embodiments were 

15 chosen and described to provide the best illustration of the 
principles of this invention and its practical application to 
thereby enable those skilled in the art to utilize the invention 
in various embodiments and with various modifications as are 
suited to the particular use contemplated. All such 

20 modifications and variations are within the scope of the present 
invention as determined by the appended claims when interpreted 
in accordance with the breadth to which they are fairly, legally, 
and equitably entitled. 
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